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COMPLETE SPECEFICATEON. 

Impxovemeiits in or relating to Electrical liamd Heater, 

We, Eainbows, lire, & Corporation organ- a hot coffee veaiding macbiae with portions 

ised under the laws of the State of New York, broken away to show the interior oonstoic- 4§ 

United States of Amexaca, of 806 East 141st tion thereof. In such a machine, a hot Tvater , 

Street, Bronz, New York, United States of heater aeeordmg to this invention may be 

6 America, do hereby declare the invention^ for positioned within the sub-assembly 15 ■ md 

which we pray that a patent may be granted delivers hot water through hose 6^ to the 

to ns, and the method by which it is to be mixing chamber 13* SO 
performed, to be particularly described in Ptg. 2 is a fragmentary horizontal sectional 

and by the following statement : — view on the line 2 — 3 of Fig. I showmg the 

10 This invention relates to an electric heater electrical heater 14 of t&e pr^ent invention 

adapted for the quick heating of a flowing in plan* 

liquid stream, and is here disclosed in its Fig. 5 is a vertical sectional view of one 65 

application to the heatmg of water for use in fomi of electrical heater made according to 

a hot coffee vendiag machine. the present inveaation, taken on line 3 — 3 of 

15 The heater of the present invention may !Fig, 2. 

be used in connection with any device which Beferring to the drawings, 10 represents 

requires a supply of hot water in its operation, the easing of a coffee dispensing machine in 60 

more particularly wherein the hot water which there is disposed a reMgerating unit 11 

supply must be delivered at or about a pre- adapted to contain coffee and cream, a liquid 

20 determined temperature. Example of such sugar container 12, a 72iixing chamber 13 

devices are hot coffee vending machines^ connected with a water supply extending 

vending machines for other kinds of hot &om an electrical heater Id of the present in- 65 

drinks, dish washers, laundry machines, and vention and located in sub-assembly 15, 

the like. Hot coffee is dispensed from a spout 16 into 

25 Among the objects of the invention are to a cup 17 positioned in an opening in a door 

provide an electric hot-water heater con^- 18 that covers the front of the apparatus. 

ta.ining a multiplicity of heating sections Connected to the mising chamb^ 13 aare 70 

through which the water passes in succession, magnetically operated valves 19s 20 and 21 

having different effective capacities for heat for controlfing the £.aw of the vadoBS ia- 

30 generation, whereby the device is suited for grediente which niake up the coffee driiik* 

installation in different paats of the country The magnetic valves 19 and 20 He -wMan the 

where the mineral content of the water supply refrigerating unit aa -{jhrough them must pass 76 

and thns its electrical conductivity, may bs cream and liquid ooffee fliat must be kept 

widely different, under refrigeratioEo. 

35 ^ Another object of the invention is to pro- On the sub-asasembl^ 15 is a set of swifediBa 

vide a liquid heatmg device wherein the 22 in a common easing 23 of conventional 

length and oross-sectionai area of the elec- construction wMch is comected to source of 80 

tri(Sl path throiJgh the liquid OBbn. be current supply and these switches are- eleo- 

aecarabely cantroUed under conditions of trically connected respecMvely by wires 24j 

40 quantity manufacture and rapid ^embly. 25, 26 and 27 to terminal poHts 28, 29, 30 and 

Reference is made to the accompanying 31 respectively of the electrical heater 14. 
drawing, in which ; The respective terminals are connected res- 86 

Fig. 1 is a fragmentary perspective view of pectively with different conductive sleevea 32, 
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33 34 and 35, eaelx constitutiBg a, secoBdaxy 
eleciarode, and loea^ted end^to-end. Jhese 
sleeves, ia tke form o£ devioe okofmi m S^g. d> 
are of tke same iateGmal diameter tot ot. 
5 different lengths and therefore of diffeEent 
internal surface aa:eas. Fosiiaoned mmm 
these sleeves k a centaral dram-sbaped mem- 
ber 36, constituisBg a ptoaay ejetsiscode, 
-^bich is co-axially moimted -m^ the sleeyes 
10 aad has an extenialdiamefsear smaller tOianl^^ 
inteni^ diameter of the sleeves, thus pro^d^ 
aa amralar space for water to now be- 
tween it and the aleeves- The teim torn- 
shaped is intended to cover a. cyhntooal 
15 form as well as forms haTdLagan outer siarface 
which is circulax in shape in a plane at right 
angles to the sads of f^ie primaa^y ^le^trode 
bnt varying m cireumfercajee along the length 
of said electrode. This eeaitral' member or 
20 electrode 36 has aonular groove 37 located 
adjacent sealed ends of the sleeves, as mdi. 
cated at 38. The aleev^ are sealed and 
iBstdated from one another by such seals. 
The central electrode 36 has threaded iniet 
25 and outlet end poridons or projectionfi 41 and 
42 adapted to cany iofiulators 4s and 44: res- 
pectivdy. The msolators 4S and 44 are 
respectively sefifed to the respeelave end 
sleeves 33 and 35 by sealing ^hea^s 45 and 
30 46 respectiv^y. Th6 sleeves are kept pro- 
p^iv spaced relalave to the peripheral snrface 
of the ekKSteode 86 by these instOatog 
washfics 43 and 44. The wash^ 43 is held 
in place on the projeotioa 41 by metal 
washer 47 ^ch cames a sealing ring 48 and 
a se<OT±Qg mit 49. The gecttrmg nnt 49 has 
a tenoinal 51 to -which is attached a wire 5i 
searving to place the electrode 36 in the 
eleoS^ circait. The water mters the mlet 
portacm 41 through opening 63 thereof and 
TOBses libron^ liqmd passageway 72 at right 
angles to the axis of drmn-iike electrode 36 
into the ammlar liqtdd space hetw^een the 
outer snrface of dram-like electrode 36 and 
the hm^ eoif ace of sleeve electrodes 32 to 35 
to establish the electric circuit between the 
dnun-Bfce electrode 36 and the sleeve elec- 
trodes 32, 33, 34 and 35. "With this csrcmt 
esfcabiifihed, the water wiH become qmokly 
heated because of its resistance to current 

flow. , , ^ _, ♦ 

The insulatiag washer 44 is held on portion 
42 by a washer 56 havioga seal 66 and a nut 
57 threaded on the portion 42, The outlet 
55 portion 4a ha^ an opemng 68 commnmcatn^ 
^th the annular Iquid space by means ot 
liquid passageways 73 at dght angles to ^e 
of electrode 36 through which the hot 
water mil be discharged, 
60 Surrounding the sleeve electrodes are a 
plura3ity of insula-feg s^^^'^^s ^^^^^J^i 
respectively the terminal posts 28, 29, 30 and 
31, The sleeves tigh% receive the sleeve 
eOeetrodes and the seals 38. The teimmal 
65 posts 28, 29, 30 and 31 may be tapped mto the 
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sleeve electrodes and are locked respectively 
by lock nute 62 of the respective screws. A 
second nut 63 may be provided upon each 
tecmmal post to effect the connection of the 
re^BfciYe wires 24, 25, 26 and 27 thereto. 

The outlet portion 42 of the central eleC'- 
feode may be connected by a hose 64 with the 
mixing member 13. Water is led to the 
iolet portion 41 of the electrode 36 by a pipe 
66 leading from a.water supply. On the sub- 
assembly is a gauge 66 from which the pres- 
sure of the water can be determined. A 
regulating" valve element 67 can control the 
rate of water flow. The heat^ can be sup- 
ported by straps 68 and 69 fixed to the sub- 
assembly 16. 

When maldng an adjustment for the proper 
curreaat to be supplied to the heater, to heat 
the'water to the desired degree of temperature 
an* ammeter 71 is provided. The meter 
reading m taken as the diJSerent switches 22 
are thrown on and off. When the meter 
shows that the proper current is flowing, the 
heater wiE have been properly adjusted for 
the given water condition. Any oombina- 
Uon of the switches 22 can be used, if, by the 
use of one sleeve electrode alone, the d^ired 
amperage iow is not provided* 

As a specific example of a hot-^water heater 
which has successftdiy handled a wide 
variety of water conditions encountered in 
coromunities in l^xe northeastern section of 
the United States, for use ia a hot coffee 
vendiug machine, the foEowiug particulaEs 
axe given : At a water pressure of about 6 lb. 
per sq. io,. and a starting temperature of 
about 70"* F., the heater is designed to handle 
a iow of about one ounce of water per second 
and to raise the water to a temperature of 
IBO"^ F. during a time of passage of about one 106 
second. The electrical supply is assumed to 
be at about 110 or 116 volts* At this 
^e, and in order to raise one ounce of 
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■water per second from a temperature of about 
70^ to about 130" F., it has been found that IIO 
about ten amperes of current must pass 
through the water, whatever may be its con- 
dition or conducfcLvity. 

If the water is "hard"— le,, has a high 
content of ions ia solution, the water will be 115 
more conductive, and consequeniily too much 
current will flow and the water will be heated 
to too high a temperature. . Under such con- 
ditions as these, it is necessary to Increase iste 
length of the electrical path through the 120 
water, or to make the electrode area smaJler, 
or some combinaiion oH^e two. 
What we daim is : — 

1. An electric liquid heater compiismg a 
solid prianary electrode vdiose outer imrface 126 
in a plane at nght angles to its aads oicculaar 
in shape, a metallic tubnlaa: extension of less 
diameter than said elecfapode projeotiog at 
each «ad thereof and co-axial therewith^ eaad 
tubular exfcen^ons hmxg adapted to searve as 
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the eiipports for said electrode and also to 
conduct liquid to and from the heater,^ a 
secondary elec^ode sxirrounding and co-axiai 
with the primary electrode and haTOig m. 

5 inxter sxtrface -which in the pia»e aforeBaid is 
circular ia shape and greater m diamet&r thaji 
the diameter of the circular outer stiiface of 
the primary electrode, two memh&r& of insu- 
lating material each haviug an opexubg 

10 therein adapted to engage one of said tubukir 
extejisioxis and each engaging an opposite &id 
of the secondary electrode and thus Eupport- 
mg said electrodes in nested and co-axial 
relation in such manner that the two elee- 

15 trodes deine an amidar liquid space betweesa 
the outer surface of the prnaaaey electrode and 
the inner surface of the fiecondary electrode, 
liquid passageways at right angles to iihe axis 
of said electrodes interconnecting the inter- 

50 lore of said tubular extensions, respectively, 
with opposite exids of said amulax space 
thereby Hqtdd ^terijtg at one ejid of said 
tubulaj: extensions is caused to Bow in saM 
annular space an a direction geaoeraltf length- 

55 -wise of the common axis of said electrodes 
and thence out the otite of said tabular ei- 
tensions, and means to conduct eleetdo 
cunent to said eLeofcrodes while liquid Sows 
between tihem. 

30 2. An electdo liquid heater, according to 
Claim 1, wherein the secondary electrooB is 



divided into segments issujated firom 
other and adapted to be sepaarafeely eaetgized 
in parall^ across the eurx«nt source. 

3. An eleotriC liquid heater according to 
Claim 2, in which at least two of the segments 
of the secondary electrode are of difierent 
internal surface area- 

4. jAn electric liquid heater according to 
CSaim 2 or 3, in which a* least two of the 40 
segments of the seoondaafy electrode aare of 
diffSarent kaigth, 

5. An electric liquid heater according to 
any one of Oatos 2 to 4, in which the prhnary 
electecode is cylindrical and is divided into 45 
cylindrical segments electricalty connected 
toget^her, eadi cylindrical ^gmeot forming 
with a secondary electrode segment an 
axmular fluid space, 

6. An electric liquid heater according to 50 
CSaim 5, in which at least two of l^e cylin- 
drical segments ace of different eacfeemal 
surface ainea. 

7. An electric liquid heater substantdaEy 

as hereinbefore described and as illustrated 55 
in the aeoompanybig drawings, 
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f SHEET j/ijs drawing is a reproduction of 
the Original on a reduced scale. 




